Till now interpretation of x-ray satellite data has been limited to the use of models in which the emissions of electrons are treated as statistically independent. This assumption leads to a product of binomial distributions, one for each shell. However, even in the independent Fermi particle model of the target atom, collision theory predicts that the holes are correlated. At a given impact parameter the independent-Fermi-particle probability for producing several holes in a given shell can be written as a term containing only probabilities for the individual vacancies which reduces for "average holes" to the binomial distribution, plus a correlation term which involves interference among amplitudes for the single-electron transitions. Expressions for the general case are given. To evaluate such expressions, one needs calculations in which the single-electron amplitudes are obtained with consistent relative phases. These have now begun by employing coupled-channels theory.
Since the K-shell probability is concentrated well within the L-shell radius, and the L-shell probability is slowly varying for small radii, <ps> PL (0). (8) where each Ai belongs to SN' Then the general result of some combinatorial algebra is that the hyperinclusive probability for precisely n holes in SN is given by
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The states ki may belong to different shells. A subscript can be raised or a superscript lowered by using kkk2 
For cases with both occupancies and non-occupancies specified, the inclusive probability is not simply a determinant.
Hyperinclusive Probabilities
Equation (10) is the simpler to evaluate when n<N/2 and (9) when n>N/2. If the single hole production probability is very small, pN-n , Qn. The probability pN-n for one shell is inclusive with respect to all other shells, i.e. it includes a sum over all numbers of holes in the other shells.
The neglect of all a(2) 's in Eq. (5) 
the binomial distribution.
The correlations contained in ak2k have been found to be significant for the hyperinclusive probability PC1, where C stands for charge transfer to the projectile, when the projectile charge becomes large.7 Similar, more elaborate coupled-channels calculations of multiple hole production by the authors are in progress.
In terms of the simple expressions (sums of determinants) 
